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[If M 1 1 JM«W*£« U jK*tt20JaJt**o 2 **fr£«r2fflJa±£-tr 

[»#£4 ] *miI^mi-^^m^n-9m^^m20J^±^o 2 

t± 2 tCffi«OH3t^^ 0 

[l»*^6] JillSSI^f'fxV? ( Mortierella ) JMR£1&a*&jg"t 

£ 1 ^ fctt 2 ^|SitOM^V*o 

[W^9] '^^--tf^y/T'X • ( Rhizopus delemar ) ^ 'JV 

•/X.-^X (Rhizopus niveus h 5-^>f (RhizomucQir mis 

hei) i^li'r/^-tUfx (Rhizopus orvzae ) ^Hl" & V^—¥X~hZ> 
*t*3g 1 ~8W-f fr^ 1 5ltc|BttOftji^feo 

lit ^ i i ] BfjfcE i ~ 9 w-ftifr i ^ia^o§^^&T*# <b *ls 
Rmmo&tfri 2 m^^2i@j^±^tf^m^si«m : s:2o%^±^-r & » 
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3 a b u ^ »; * v k*4. 0% J21to« *) ^-cg-^rt & x 

[If l 2 ] WMfc® l - 9 ov^Ttt^ l &\z.jRm0>9Uk1?&'eft bti& 

%mmM^n-^<DRmmo\>x±.^ 2 m^£2^±^trii&j^«n»m 

*20%&±^m-t&m%t tzl* b U ^ -t 'J K"C* 0 > 15^*fcn-6m«>#*afc2 
U K *40%J£U:fWr* * * <t * Wn-6^<?5jR#»20J^±^o 

2m«^*2«iJaji*«>w-^wft^tMDiBii«* 3s»^tt4 b ^ ^ 

[If ^ 1 3 ] 1 - 9 ©v*r*t* 1 *K:|B««>Wi*«-e#fe*t* 

1; K £40% JSL±^*i" * * J: * * »± Jtm»m^«>n-9*O^*ffe20^±^o 
2Mtt^*2flJ^*trn-0*K^IWIfil»* 3 b U ^ ^ 
K*4.0%JSJLTOffl l) ^v^-C^tt TA'Xftiffii b y Ko 

1 4 ] 1 ~ 9 ©v*r*i* 1 *^ia«o«ft*isfe-c# 

K^Bfcfcm*^-*"* b U ^U-fe'J K5r40%m±^i"^>i3«t^Vf fciiA 

-frv^-e^r-r & « r * fc « b y ^ v * y b% 

[if « 1 5 ] if ^ 1 ~ 9 (D^-ftifr 1 3gfciaiRoii&:#8rcft fc*ta 

*tr/*fcttBDD< 1 ^i:y*^- r 'J ;V>»*3»mt4 b U 



ffiiE^ 2003-3080322 



^12 0 0 2-2 6 8 7 2 0 9 ^-v I 3/ 



im^.n 1 6 ] m^M 1 ~ 9 1 & *ia 

5 — K^^rZU%i^±B"^i Sifiaa x a=»* r v '/ v -t v F"C£ v % l5^f" ! t*i- - ~~ F 

^ — FH& 3 m^mirZ> F) *4.0%&T<D«9*v>T?frtr 

t^»xxf *!fia*«i»i tt b »; ^ U -t ij Fo 

2att#*2«m±^tr*K^l^flB«W«:l«***'t* >» ,; ^ ^ K * 

8] T9^F>m^20%m±^"r^>^lt^<±bV^ 1 J-fe 1 J 
FT«fc*K l5^^4'^T7^F>^^l^*^i-^^ , ^* 1 ^^ K*40%J2Ul# 

•fe'J Fo 

i; F &40%&-h^£-f %> & £ tz t*DDD£4. 0%J^TO« •} ^v>"e^-T * f* 

li^/ctih 1 ;^ 1 ;^ 1 ; f 0 

20] ^ - m*2o%&±.ttirz>mm* tz& b v * v ft* 

J: t>V £ *:{*MMM£4. 0%J^T^#J 0 ^v^^tt^rilt fcli b l J -fe V Fo 
[If #51 2 1 ] **«10-20OV»r*t^ 1 fcl* b y * 

[nr*£ 2 2 ] w*3iio~2o©v»r*L* 1 ^tmommt bu/'j 
■fey K^^t-ci^tp D p«fo 
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[If ^2 4] ft^lO~20^^-ftL^l]S^ffiic^-/«t^{i b 'J ^ 
[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 
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^f-m. 2 0 0 2- 2 6 8 7 2 0 9 ^-v *. 5/ 



[0 0 0 4j 

EPA*DHAfcli, «L«lfcV^Ji:*ftft»3i#ff<E-r&**. 5>**- r -'J / V 
77^ K @£io J: XfA, 7, 10, 13, 16- Kat^^^i ^Bfe (22:5 w6) t£> 

li t j± b »; ^ y -t ^ e> ft & £ t ^ ft-c (#5 x. ^\ s&iwift 1 . 
ft#&a6T£Tv»;f> 0 

[0 0 0 5] 

^I^SftTv^ (#ff^3, 4#JR) o C^MH^f^T^K^ 
*«I»ttJIW«CJ:o-C^*$tt. fc, 6~24%OAAA 

79*K>*t3JttfWrt* hU^y-ty K) #^3ft"0>* 
ft o T £ <9 , T9*K ******** < ft ft « AAA SiftS ft & £ *: «b ft 

[0 0 0 6] 

K<Dm i^ \z&t ft& 77^K V^^il^IW* if *> 5%T 
(«xtf, ##^»2#bs) , Ji-e^/cAAAOi^^l^^^Ty 
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[0 0 0 7] 

# < * $ *lt § /co < « * * ^smfiowwft-frft^ftit^n&itwtt 
«rnio»*Kft5fc9£"c*ofc (mar, #ifcfctt5, 6#m) • 

[0 0 0 8] 

J®Ktf^*tt**»3&$tLTV^ (WW* 7, S^#f^ffi0PCT/JPO2-O67O2-^# 
[0 0 0 9] 

fF»3#Hs) 0 ^7vi mm&mfa&wm&tFti) k&^mm (mm® 
aft^c8,ci4ohy^ i J-fe i ; k) £#n;i. T^^i'j^-^^T^tti. 

obij^n u yarn O'j-epa) *«o TWiwisftjfiraijw^n k 
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[0 0 10] 

itoffi i &%c3&\VTz>7j&'bm'F~** L v *° wt^^ u ^ w ° 

[0 0 11] 

lot, %mmvm&%, MAfl^sp^jsja^*-^ l**> 

[0 0 12] 

[#It»l] 

#HB863-12290^&# 

!RpIB^11-151075-^&« 

Him0-191886-5§-2r$& 

Jim-Wen Uuim rW^OkKStt****^^** : T94r K 

b ^ "kV K^^ftt d n vitro Hydolrolysis of Funga 
1 Oils: Distribution of Arachidonic Acid-Containing Triacylgl 
ycerol molecular Species)J #MKfc*£l*(J. Am. Oil Chem. Soc 
.) . 75. p. 507-510 (1998) 
[^#ftt$£2] 

Christie, W.W.*, Hamilton, R. J. £ <fc tfRussell. J.B.« I" ^ 
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iJ-feV KH^lt*I!&IW»^>*6^« ( The Positional Distribution 
of Fatty Acids in Triglycerides) J , ilM&Ofrtfr (Analysis of 0 

il sand fats; >. p. oxo-oov^ uiacvici *w*^~ ~ — » 

K (1986) 

#HP355-71797-^&#R 
JRpR!Ba58-42697^ffi 

*j , W**:!*, Z5, p. 53-60, ttfflifcA ^Klil^ff (2001 
) 

#^¥6-287593-^-^ 

#H^5-91887-^<2r$H 
MttfcfcKi 0] 

#^¥5-91888-^-^ 
Mm*l*l l] 

@|£2r§l98/39468-i§-^ ^7Vyb 

Utimfe^l rw>fxi/7 • r/n^J- is- 4*kK j:*t9*k> 

g|£j^i£<7)^3£ (Enhancement of Arachidonic Acid Production by M 
ortierela Alpina 1S-4)J , *B«rffcMftt 0- Am. Oil Chem. Soc 
.)> 7_5_, p. 1501-1505 (1998) 
[0 0 13] 
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[0 0 14] 
[0 0 15] 
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[0 0 16] 

Kl5H=-f *t* T ? * K > WW tt*v^v» 1 9W o * 

^■v« (suNTGA4os: (#) , isa*) ®m*aTo«n:*t 

[0 0 17] 

^1 SUNTGA4OS0T 7 * K >&<D#£fl20 





«ES CfS»%> 


AAA 


10.57 


XAA 


37.56 


XXA 


26. 52 


XXX 


25. 35 



[0 0 18] 

^hij^ij^y Kfctt*LfcJM»***U TAAAJ ttl#**fc 

*#25W, r^FvlWiWiM^i-^^^'^'^ rx 

XAJ bl*T?*V>WllX& T^F^»l»2^U:f 
*t* AM*XAA**48% t tt* *> o -<&48% t OAAA^XAA*XXAO»» « 
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[0 0 19] 

K^«*««**. AO«W>*iW&tt (XXA) efidWiietJftaU. 
[0 0 2 0] 

^OfiI±#a** «rltttt7, SBR#W s W»PCT/JP02-06702^ 

[0 0 2 1] 

rMom^E^v^^-rio^/^^-^^POViii (IlftW) t5 ? Ja<^ 
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TM^rn-J t?j±, _L# h £ *> P0V^±# 

•f^d m#<7)i^*^+^t#^^^-^o Z<OZ tit 

ti\mm<D%fti)Wfhti%^zt*l8-ML, Kfi/^;^^w d&^&S^ 

t&zomJkfrhjLtoitfco 

[0 0 2 2] 
[*2] 



^2 >&M^#TT*R/S tfc^OPOVfil 




30°C, 1B 


45°C, 3B 


55°C. 1B 




0. 87 


0. 88 


0. 87 




1.07 


1.23 


2. 75 




1.28 


1.86 


3. 15 


3> hn— ;w 


2.69 


4. 50 


4.05 



(POV : meq/kg«) 

[0 0 2 3] 

ij • 7^V^- (Rhizoous delemar , ffi Rhizopus oryzae) 

*(7)7X^*Px., 30-45TC-eftlBa©S*r»««rSttfti-&o HSfefl»*©S 
PTC** *>&W*mm*in*.*HtV*>Z<> X^tfv^O^afcffi^TKfl- 
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|SJ TE'I LBf* T^m-Tf* c •> i^-x n — -v ^ v_ w„ ■« — ."<- - 

o 

[0 0 2 4] 

±©»p^"cffittft Ltzm liAmmfr h * i^*^ * ***** * ° ^ 

RJfc* h \* V s ^ y * »J FfOi^ < m *. h titz jl* f /i/£fcilMB* f W *t 
[0 0 2 5] 

.j>/^.fW- (R-deleman) OlSflSffil^tt**: * &WW>Stt 
tt^^T^ofc^ i&JR$*L-CV»*@^k** (Rhigomucor mjehejO U /<- 
^ y#- . A*fc«, ^rWA L-9, c.-f., C2, lyo ) <7>^ 

, 'jV^-fW- (R. delemar) <D*&tftmKfcfr*1te1r 

[0 0 2 6] 
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/Co 

$€m*9A*IU gfc^fcfiae>*£fcfcW , e**o 14, fS 

•c , ^i±^ i %> mm. t mm %mm xxoyv-z ®.fr&t>*txmm<n m&tm 

o 

[0 0 2 7] 

[0 0 2 8] 

<*WfM> 

Ki&oJK#oa[«ttiiWltt--«^«i 1 1 tttffi $ ttr v^toittHfc* 1 

[0 0 2 9] 
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^fcx~<Dkkk<DW>&m$mmm t i> mmmx& o , m^ffiitmm^m 

[0 0 3 0] 

zfttb/z mm z±.if&zttfx*£2>^ ®im l n & mm i* z ti n k& $ tt & ^ 

[0 0 3 1] 

<H^MW^i«it LT44«|JI> 
[0 0 3 2] 

, T7^rK>i (5,8,11,14-3^ ntf f7X>^) , 7, 10, 13, 16- Kntr b 

(22:4 w 6) , DPAa>6 (4,7, 10, 13, 16- Knt^V > 8,11-^. 
/fnfy'x^ (5,8,11-^ 3-9- hVoi>m) > 8,11,14,17-^3 

tfb7i>f (20:4 «3) . EPA (5, 8, 11, 14, 17-^ x * J-VBfe) . DP 
Aw3 (7,10,13,16,19-K3^>^^.>m) ££^DHA (4,7, 10, 13,16, 19- K 3 

[0 0 3 3] 

tot, *»9iic*v»-ctt. *I^IW!&IJ«*«^K*tU-Cj«&«i»4 
fete b v ^; «t y K*£*fcL "9 sufc^W-c^tttfi-^-cttffl-t-* £ £ &o 
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|B*^i-&»i*fcLT*±, ^r-fxV7 ( Mortierella ) ^ 3-7* -f*# 
7* (Conidiobolus) JR, 7-ff)A (Pvthium ) I, 7^7h7 (Phytophth 

- r5 N f|?^ •^.-y , , 1 i-i-, (Penicillin ) JPL ^nVasKili-i ( ClaHngnnri 
ym) ^ x A3-;V (Mucor) JR, ( Fusarium ) T^^^^X 

(Asfiergiiius) JR. n-Kh;V7 ( Rhodotorula ) JR^ J^yh^yhy (Entomo 
phthora) xdryx^7>y'7A (Fc.hi oosporangium) 0U t7"nv^7 

(Saorolegnia) KfcJR-f- - £ &o (Mor 

tierella ) (Mortierella) 3EJRfcJR-t&«&$&T?»±, fllx-WT 

^e;i/X ■ x-uy-ff? (Mortierella elongata ) . ^fry-J • x.3r 

v ^7 (Mortierella exigua ) „ ^7^V7'7^07^7 ( Mortierell 
a hvgrophila ) > ^il/f'fxl^^ • T)V\£~)r (Mortierella alpina) %$%&lf%> 
ZbtfX~£&o ^ftWtli^A'f .x.uytf? (Mortierella elongata 
) IF08570> *=& ;Vf ^i^7 • x^y^T (Mortierella exigua) IF08571. 
f ■ 7-f^'n7'f7 (Mortierella hvgrophila ) IF05941, ^A"r<f-X- 

V7 . T;VE°7- (Mortierella alpina) IF08568, ATCC16266, ATCC32221, ATCC4 
2430. CBS219.35, CBS224.37, CBS250.53. CBS343.66, CBS527.72> CBS529.72. 
CBS608.70, CBS754.68^om*£^f& &o fajxj£> DHA&H&L 9 
^'j 7°tnfx7A ( Crvpthecodenium ) JR. ^77f^rf'J 

T (Ulkenia ) JR, y>*V^h'J7A (Taponochytrium) *4fcli^7th 
n (Haliohthoros ) JR - t &° 

[0 0 3 4] 

£*,&<&TOttv»r*i^ *Btmo#ffltfeA»WW«S3f (IF0) , Ui^B 
<DT * V - 9 4 ~f • * /^"f" ^ ~ * 3l/^va> (American Type Culture Co 
1 lection, ATCC) Cent rral bureau voor Schimmel cultures (CBS) frb 

Ml L fcBJfc^ ;VT^xl/7-xn>^ SAM0219 (t^XWB^^8703^) (fcfcl 
W***123») ^f^-HtlSo 
[0 0 3 5] 
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79* h-*, ^^n-X, -9--y*n-x, v;H-X, tt 
it^n^x, u*f<;m., =i->x7-4 

K»*S. ^S7V-^ *ffi*E*>'**\ S*« ******* 

»7o~9o*c-e»«ia u s e> * / - ^»^*8ft* t fc t> «>* jim»* « 

*>\ */l^*A>f*:xJMifc, ft, 3EI&. a/WY 
[0 0 3 6] 

ffi-h. Hft^^*iBtt««S*n*»±0.1-40»%> »4 t < i±l~25«*%. ftftft 
<D**^***2-15K*k »4L<»42-10K«ki-*O#a4t<, 

* W >ft*.L < ttV /-^mori: S!BJKft*fctt'€-ottl, ttttflBKBt^^-r 
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001~10«%> »SL<*±0.5~10Jt*%"C**o tfci*LfeO*K«:i|l-0** 

r n o r7 1 
I U VJ O I J 

5~40°C, L<(i20~30 , ChU 4fc20-30t:^rJ»*Lrm#«:Ji 
L * fc|*5~2(nC £ T «r ME T W&ttfliH&B * L*&ifct"CS 

±U.-frL**ifc* , t?i!&o ^!&OpH(i4~10, #£L<I±5~9*:LT, 

Hra. #*L<tt5~20Bffl. L<t±5~15BRIfHo 
[0 0 3 8] 

bb) #tv^o Sfcfc, *iltOlttll»Citt**t4t4* O&Wvfclttl 1# 
[0 0 3 9] 

ti4 0 «wft«fctrtt, a«±t«fflt*4, ^*iwik 
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fliJCQ ££C"VCCT'P<3* '4. /fl v -/£>«_ t_ «- v. vsj o- ^ > .^-^.^ ■ - ■• - 

[0 0 4 0] 

* fitt JWtfyfcfr * Ife***- a - * >k s W 1" ^ * » * - * * * - 

IS^ftKftiLraf #t«v»«tff ^ Wl4o CLONIC 
l4 ^ ^ y - ;K $ 7 - r -fe h L"Cffl«FttO#^ £ fc«± £ *l 

[0 0 4 1] 

£ e iMWWLDBi: LT, MH, Kfe. *9A» 

^ * > * ij v f^tfewittfflv^ a r t ^-e i a o 

[0 0 4 2] 

<j.*x;v£&&j£Kfflv>&U lf> 
^Mv^^^-e^V^^U, Wil^ ( Rhizopus ) 
Jg, ijy*A3-;l' (Rhizomucor) M> T^^^^ (Aspergillus) W,% £V> 

tfKOV*^ TtJmO^^^MV^dtT&^^^o tfll*-^ •■7 ? 1/^ 

- (EkizQEUS dejgmar ) OV*—*? (#) ^> *';^~*?) (Ekizop 

us delemar (3:%&, 5MH^±Bhi2QDU& ornafiKfr** *LTV»*) , »; • 
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j^^^X ( Rhizopus niveus ) <DV (^x>fU (#0 ~ jx - - -tf 
F3G) (Rhizopus nivgna & ^ig^ii RhizoDus delemar ^ M CM bZti* Rhizop 

1- i.-v -fir/^ -7*4* — -Jo -7-1, •> 2, 11 A -7 — )1> • ? — /■phi-T-nmiirn 

UJ wjl v— - / pa -1-1 >. 'I^u «- •• - - - ✓ * ' • ■ ■ 

r miehei ) <0»J^— tf (/ # • / frT 4 * ? (W) tfc*. U^^AIM, ffcte 
^-U • *7 WW AtfctL *7f^ L-9, c.-f., C2, lyo) , TX^ 

/U^F;l/X . (As pergillus niger) O'JaC— (^fx>f>fA , 

ij^—tfA) ^7^fib*L&^ v!tLf>^tC^LTV^t>tfe^^<. 1,3- 

10 0 4 3] 

^W^fiDowex MARATHON WBA (V^tr^*^) , "V-f * >WA30(H*ft 

^ (*) K -fe?S y**-C»±SM-10 (BWv) , ^WIlT'ti^ * > 
HP20 (HUHt^ OHO ) mmfbtiZo 

[0 0 4 4] 

x^7^a£l±»tOKlc?tt^t)ti?.S h30~60°C^rt L^ Q jfififtftt:: 

@^it^fflv^R£t§i#^i:(±@^bii^^l4^i^> 30~50°c-etf 

7- ^2fcifett J!b 4 1 K# t ft* XXA^AAAO^i;^ £ # x. T 1 ~7 3 ^U^ 0 
[0 0 4 5] 
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[0 0 4 6] 

^pm^m^20%m±^i-^>rtti fci* y >; -t v kt* 0 > 
aaoJsLkfro 2 ^^*2flja±*oiftj«^i^ffiii^*i«»^-t-& b y 

[0 0 4 7] 

«£tf, T7^K>m^2o%m±#^i-^v«t/c^b i ;^ 1 ; 

±-a-^1" 2>&2LTF/Ziz It AAA £4.0% 0 ^ 1" 4x^7 /l^lfef ft 

[0 0 4 8] 

Wx.wr, tfpitttttft, -Mfpot, iiM, ^MtstJtp'p, * 

ftjlBffillWL Mim^ ?LM^p n p, ^iitp n p^/:mffltp D p««:f 
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0 
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, M^p d p> 7K»p d p> 4fc»±tk*Hw*tin-f*ii:*»T?**o flHBte* 

qp ' izi^pepn v ^./c/;e» *■ ' - ^ ~ — » - — • — 

, mmm, &»«u yn7^m»^otu^ 

[0 0 4 9] 
[0 0 5 0] 

4 * y^mmmtm (Dowex MARATHON WBA : W >r ^ * >V) 100g£, V 
. fW- (RhizQEus d^iemar) U 12.5%: BB 

7 9*Kv»t4oiwt4 h;^';* 1 ; k (suntga4os, (#) , % 

p°p£) (25g) „ (15g) > ilBS^l: 1 ^^^ (4g) > 7K (800// 1) * 

**fi*ffc-*-*fc*. 30*C1»24I$IBK i^^^ (lOOrpm) Lfco »ttflS*Tlk « 

, ±f5/^A^hW^SUNTGA40S (25g) . *»#U3i (15g) . iM^ffcV '< 
— fe* (2g) , * (800/, 1) ±®IBtt<0ffl«*fta*fl^ B£ft«*«> 
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[0 0 5 1] 

'mas "ar^jiu — ^ w s '-j-i-i- - - -■■ 

*nn**vimL**aniU W***>U**m^ 5 

^flt^m^ v=- ^ ^> <t ^ > 

^jll^fi, rOfficial Methods and Recommended Practices of the A0CS 5th 
Edition (American Oil Chemists' Society, 1998)J <0, Fatty Acid Composi 
tion by GLC (Method Ce lb-89)^mC * 9 AttSm»elcowax-10*fflV^o fcffi 

[0 0 5 2] 

j)=7J*\ MM (Cosmos i 1 4. 6 x 250 mm 5C18-MS) 

*. 7* b V/T-fe b~ b (l:D 1 ml/min 
$Wi$W : 55^ 

«Wti# : *«JB«fti«ffi# (^;waE40*C) 

: K*^nn*^AH»***^iO%»**5 

[0 0 5 3] 

^^tt4#S2M0-513575-t?BI^$^^ife^mi:-CfTofco 



miEJ|#2 003-3080322 



m 2002-268720 ^ v 24/ 



[0 0 5 4] 

ZCO^z'^ZX *) , S™TC-A40S^ ^ ^.t ^^^^^^^^^^^ s hO^- h y ^y 
•ty K&frflfU itlt1-&-«> SUNTGA40SCOT7^- K>m<7)^fm g ^XXA^ 
^Oh'J^'J-b'J KOjfc^#Jt*^-r-fc* s -e^^o XXAfcfcLLA, PGA, OLA, 
PLA, 00A, POA, PPA, SOA, PSA, SSA, LC22A<&K*% *o --T*j£*> 

n-cv^n&^-tt, l: y p-./ws^-vBk g: r -v/u>m, o: * 
w Vm. s:xt7'J >m> C22 : HMMDO^^oJil^m, x:r9*K 

[0 0 5 5] 

£)M4 HC»fl 1 ^»fcStt*EflOH5feft U - * fcffl v> T 7 ? * K 
Wr« (SUNTGA40S ; T7*V>Wit LT*W0%**) ©MEfcfrofco 
J^TO^3(7)Efl-M-e30 o Ct:^h^ (lOOrpra) LT**RS*ffv\ ^^t" 

>yy >yLfzmm<D v y ^y *y K#*r£fH - fc-eAAAw^b**«isfeu/i 

o 

[0 0 5 6] 
[^3] 

SUMTGA40S 25g 



[0 0 5 7] 

m i t:i^^i^iw^fift fcii b y ^y * y ko-«-c*« t 9 
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Qftm 2 0 0 2 - 2 6 8 7 2 0 ^ ^- V : 25/ 

<tn/JH y ^- - ~— ' - - - 

[0 0 5 8] 

^»05 CDMt£l£ 

*B&tta*tt * k»* t , * was * * w** w -c 

Wtom*>&m*&+o z <onmm<*n zmtt&n L^-r^mm t^zt 

[0 0 5 9] 

«*«3^*^S, B£fl«* (JSttfltfS) (40g) KWU 2^4 

(4 g ) *nx, sot:, looipa-cRiSLfco aetfc, mmtm^mm^rijyy^ 

[0 0 6 0] 
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2 0 0 2 -2 6 8 7 2 0 ^ ^- v : 26/ 

[*4] 

£4 4EttM (IXfi^M) <DAAA£*±:$5m 





GDM 


AAA#ft 




(Hr) 


(%) 


/<-A;WSUNTGA40S 








6.4 


3. 90 




5.7 


4.44 




4.6 


6. 46 


;fcS}WSUNTGA40S 








4.1 


3.69 




3.6 


4. 28 




3.5 


7. 01 



[0 0 6 1] 
[0 0 6 2] 

^»J6 ;^Ait«t/:liT7^ K>i^« (SUNTGA40S) <D^f- 

A^saftisas k * w * 4h&#«>i$ want 

*K>K«>#ftglR (xxa) nfi^»t*fc*. ;v^m^"e AAA 

[0 0 6 3] 
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£p£2 0 0 2-2 6 8 7 2 0 £ ^-v : 27/ 

[*5] 







am (hr) 






0 hr 


48 hr 


96 hr 


176hr 


AAA 


6. 37 


5. 16 


4. 33 


3. 41 


XAA 


23.19 


19. 09 


17.00 


14. 86 


XXA 


16.11 


29. 33 


35. 41 


40. 55 



[0 0 6 4] 

TSUNTGA40S£25g, /"C-A»*15gJnx.Bi»*^ 30 t C"t?KJSL/to 

5&f <*> ran* o v > X L , *0otv»*o 
[0 0 6 5] 

<bM©^ / f»^2gtwMt-CSUNTGA40S?:25g> A^^15g*nx."C> 

«6) o 

[0 0 6 6] 
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2 0 0 2 - 2 6 8 7 2 0 £ ^- v I 28/ 

1*6] 





AAAg|#* 






(%) 


(%, 24MH!lfeU) 




6. 37 




30°C 


5. 86 


9% 




4.50 


29% 


55°C 


2. 43 


62% 



[0 0 6 7] 

x^fJ^MSti60 1 C^TTl^ - fc#*ifci:S*Lrv»*^-e, 30°C, 45°C 
[0 0 6 8] 

^|fj8 ij/AnHl/^wW ( Rhizomucor mlehai) ©V H5&ft 

x . fl/7 _ (R. delemar ) O If tW^nn t Lt X^lfetf*^ «t 

WM^'JV'An-;v- (R. miehei ) ©Iftft'J^-* 

. AttHU *9*f"fA L-9, c.-f., C2, lyo) O.x.X'r/l'XSMS 

[0 0 6 9] 
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^7 R. delemar U / <— tf £ R. miehei 'J / <— tf |Z <fc & X X T" Jl'SE&KJfc 





R. delemar 


R. miehei 


AAA 


2.86 


2. 53 


XAA 


14. 95 


14. 05 


XXA 


43. 33 


44.20 



[0 0 7 0] 

nnms^mmLtzifm (hplww) -e&by^y-try K£##ru 

[0 0 7 1] 

HifcW 7 ? * K > & iS-^f 1" * * 7" /V'XtfeRJS i & ESfiC & 

m*&z*w&ffljsmt Lrft&wmztzteY y *-y *y K*m£Mia«£» 

rfcattKifcttby^y-fey KfcJKftiMfcLT, **«io*i6-ett«*fl: 

LSttftLfc@5&fW3R (L delemar y fcffiV>Ttt»ihW»^- Af* 
51 (250g) > (150g) , m&ttgm (40g) *45rtM8l$mRJfc3*fc 

o ^)S^r*J3io97%{ih , ;^ , ;-fe i ; ko^®-c*>k »*flBia»fcUTOT9 
* k >m^25%» t> b y ^ y -t y b y - r ? * k >m (aaa) # § 6. 37 

#gUU by^y-ty F*95.1%, AAA£2.83°/ck XXA (77^K>iiI« 
^U^T^K >8D £42. i fc 14 b 



miiE#2 003-3080322 
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[0 0 7 2] 

^yjEP'yjLv ✓ >--/ -v " - - ps- \" / — •• - 

fcfc J: <K y**-y-W^W. (DGLA) LTfc 

tr»««iiB*JR&*ffi*lll!^tTv^ (#I«m9#ps) 0 i^Kio-c 
Wib*L7tDGLA%±fe*#«Jefl»»fc L/C*******!* h V K*MWl 
SI^LT. **«l«^TttBBWkL«tt<kLfcBI^K»* (R- delanar U^ 
— If) ^|^ttHiiW^-Arti:xxfMRlt>Lf;o 40Kfi%<7)DGLA* 

^fc-6#*»a»fcu-c*&«i» (25 g ) , (i5 g ) , mnAmm (4 g ) 

t45r"C48l*MKJ6S*fco RJEEttJW^tthV^U-t 1 ; KfcLT97.2%, JftftlB 
Ml 2: LT©DGLA**25%#fcU h U K+S> b U-^**-r-^ 7 ^ 

It (DDD) #6.09*#*:Lfc**, *Bafre, KI495.3%-C*0, DDD 

fco 

[0 0 7 3] 

mmmii T?*r>wt&*im mm) omm 

K^^lft l-C^&^f 'f • ( Mortierella alpina) 

CBS754.68*ffiv*fco 1 %. ^=*-*2%, pH6.3tf> 

*ttfctWIU aaigaiOOrpiiu ^28°CO^^^T«« (*-«») 
U 3BflW*Lfco Wm**Zl%* ^;V3-^2%, *E«I0. 1% 

, pH6.3<OJtitil3 0L*5 0I«««IW?WltP«U £*tfc*«F* (*-« 
Wf) $WU, »m«200rpm, raj£28°C, «I*3ffil50kPa©*#^T, tt 
jgg (»nS») *H*&U 2B««Uo 4500LOiff* (4Mb a : 

3fr270kg, KH2PO4 16.2kg. MgCl 2 ■ 6H 2 0 2.7kg, CaCl 2 • 2H 2 0 2.7kg, 54k 
g) , 121TC. 20fl*5*ftTiMLfco WWtfctT, 800LOWh (#*B : 



mSE# 2003-3080322 
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^7X^3-* 108kg) £140^ 40#c7)^-tr^mtT^cO«A^jtjnx.'C^itil 

c^p^t/co mmczpm.uz.mmLtzfe, mmmm (m~&m zmmLx 

m 3/hr, rtffi200kPaT^*^^^L^ o Sfc, ^8^1" £ 9 K^»D£fr£ ^ 

[0 0 7 4] 
[^8] 













+^S}1S54kg)/400L 




£7K$OU=l -X243kg/400L 


67B#fi3& 


^TTK^^a — X21 6kg/380L 




—X 1 62kg/300L 


i2onsra& 


^TK^Ua — X108kg/200L 



[0 0 7 5] 
[0 0 7 6] 
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12 0 0 2-2 6 8 7 2 0 £ v : 32/ 



*29.6X*C*o^o 
[0 0 7 7] 

^-fcfc-teil 12 ^"total 1 1 T?^^ L- *: e <^>Ji * -T- JV *& Civ 
*JfcWll-CP*LfeT9*K^HI«:29.6X«r-*-*ft* (HJ K94%) 

&fcfft*fco 'JWX-t'Vv- (R. delemar ) <7>mfeitV * ^ 
lfc«l"C|WLfc*tt"CKBI*, fiH4ftU T9*K>«*29.6*frtr-*-*«L«l ( 
40g) fcfittftLfcBttfW* (4g) tilDx-^t^BIfco l"CRiE$* 
fc 0 RJSF^^B#^«±AAAt5 ? 6.08%. XXArt s 24. 15%0«US«: LfctoJ^RtSfcTISfc 
f±AAA^3.21%. XXA*«40.37%Oj|ft«"C*o/So £0 J: fcfflffl*4fco;fc*£\ fit 

[0 0 7 8] 
[0 0 7 9] 

»to00g^**«9-t?»fe*LfclWlli«r»l (*rjftiXf^S9l«t) «rl.97gJinx. 
[0 0 8 0] 
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«*ft**iff\/v. r ^ * K ^ ^ * ! J K ******* ->^nWf "J > 

* k > m-a-*^- ^ t- ;i/^mih * -Mr t- * v * - * * 1 7t o 

[0 0 8 1 ] 

i&ntm * m&t %> j *l * % tmm s £ tr-e *. h * nr* t %> a 

[HI] 
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112 0 0 2-268720 



^-v: i/E 



11] 



AAA(%) 



*AA(*Sfcl) 
1 



\AA(A a -A/&) 




0 24 48 72 96 120 144 168 



mm 
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=12 0 0 2-2 6 8 7 2 0 A V \ l/E 



mm 

[jHRB] HI 1 
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mm. 2002-268720 
ffi I A i I If i 

;SlJ#-5§- [000001904] 
1 . 0 1 9 9 0^ 8^130 

[^iie&] mast* 



i 



